Thoracoscopic Surgery for Congenital Diaphragmatic Hernia: A Report of Nine Cases  by Liem, Nguyen Thanh
210 ASIAN JOURNAL OF SURGERY  VOL 26 • NO 4 • OCTOBER 2003
03502R
18th Congress of AAPS
Introduction
Classically, repair of congenital diaphragmatic hernia (CDH)
is performed by transverse subcostal laparotomy.1 The first
report describing laparoscopic repair of CDH, in a 6-month-
old infant, was published in 1995,2 and the first report describ-
ing thoracoscopic repair of CDH, in a 9-month-old infant, was
published in 2001.3
In this study, we present our experience with thoraco-
scopic repair of CDH in children, including small infants and
newborns.
Patients and methods
Between January 2001 and May 2002, nine children with
CDH underwent thoracoscopic surgery performed by the
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same surgeon. The ages of the five boys and four girls
ranged from 7 days to 8 years. The details of age, sex, presenta-
tion, location of the hernia, and operative time is listed in the
Table.
The patient was placed in the lateral decubitus position
with the head elevated. A 5 mm operating trocar was intro-
duced at the mid-axillary line in the fourth intercostal space at
the tip of the scapula, or in front of the scapula in the newborn.
A second 5 mm operating trocar was placed at the level of the
fourth intercostal space posteriorly, and a third 5 mm operat-
ing trocar was placed at the third intercostal space anteriorly.
Carbon dioxide insufflation was maintained at a pressure of
2 to 4 mmHg in the thoracic cavity. Reduction of the hernia
contents was performed by pushing the stomach, small
intestine, colon, and finally the spleen on the left side, or the
liver on the right side, into the abdominal cavity. The hernia
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thoracoscopic surgery in our institution over a period of 15 months. There were nine patients, five boys and four
girls, ranging in age from 7 days to 8 years. All nine patients underwent surgery under general anaesthesia.
Reduction of the hernia contents was carried out using one optical trocar and two operating trocars. Pleural
insufflation with carbon dioxide was maintained at a pressure of 2 to 4 mmHg. The hernia defect was repaired
using non-absorbable interrupted sutures.
RESULTS: The hernia was located on the left side in seven patients and on the right side in two. The mean
operative time was 80 minutes. In all patients, the chest tube was removed on the first postoperative day. All
patients were discharged on the fifth postoperative day. Chest X-ray and clinical examination 3 months after
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defect was repaired using non-absorbable interrupted sutures
(Ethibon 2/0, Ethicon France, Neuilly/Seine, France) encom-
passing two borders of the diaphragmatic muscle with extra-
corporeal knots. In cases where a hernial sac was found, plica-
tion was performed. A chest drain was inserted in the port of
the posterior trocar and connected to an underwater seal drain
at a suction pressure of 6 cm water.
Results
A hernial sac was present in three patients. During surgery,
vital signs and oxygen saturation (SaO2) were stable in all
patients. Operative time ranged from 45 to 120 minutes, with
a mean of 80 minutes. There was no difficulty in reducing the
hernial contents except in the 7-day-old child. In one patient,
sutures were placed between the anterior border of the defect
and the intercostal muscle posteriorly due to the absence of a
posterior border. The chest tube was removed on the first
postoperative day in all patients. Ventilatory support was
required in two patients for 2 days. There were no operative or
postoperative complications. All patients resumed oral intake
24 hours after surgery. Postoperative chest X-rays were all
normal. All patients were discharged on the fifth postopera-
tive day. Chest X-ray and clinical examination 3 months after
surgery were normal in all patients.
Discussion
The clinical symptoms of CDH are variable, and include
respiratory and gastrointestinal symptoms. Most patients
with CDH present with respiratory distress in the newborn
period. However, some patients are asymptomatic and the
hernias are discovered incidentally. Five patients in our series
presented with symptoms of repeated bronchopneumonia,
three with respiratory distress, and one patient, with an im-
perforate anus, had CDH discovered incidentally on routine
chest X-ray.
For all patients, insufflation of the thoracic cavity at a low
pressure (2–4 mmHg) allowed adequate working space. This
pressure caused no adverse effects on vital signs or SaO2. The
thoracoscopic approach for the repair of diaphragmatic her-
nias has been reported in adults,4–6 but experience in children
remains limited.2 The results from this study suggest that
thoracoscopic repair can be performed successfully not only in
children but also in small infants and newborns. The thoracic
cavity is large enough to allow for the required surgical
manipulations. In this series, small infants and newborns
tolerated low-pressure insufflation of the thoracic cavity. Fur-
ther studies need to be performed to more fully evaluate the
safety of the procedure and to gain more experience in
newborns. We have not yet applied this procedure to newborns
less than 7 days old.
A number of surgeons have used laparoscopy to repair
CDH,2,7,8 but we prefer thoracoscopy. With thoracoscopy,
after reduction of the hernia, sutures can be placed more easily
because there is unobstructed access to the posterior lateral
defect. During laparoscopy, access is frequently obstructed by
intra-abdominal organs. Another advantage of the thoraco-
scopic approach is that abdominal or thoracic muscles are not
split, hence, postoperative respiratory function is minimally
impaired. Most patients are able to breathe spontaneously
immediately after surgery, and they can return rapidly to a
normal life.
In conclusion, our experience with thoracoscopic repair of
CDH demonstrates the safety and feasibility of this technique
in children, including small infants and newborns. Easy access,
minimal trauma, excellent cosmetic results, and rapid recov-
ery are all important advantages of this technique.
Table. Patient demographics and operative time
Sex Age Reason for admission Location Operative time (min)
Female 20 mo Dyspnoea Right side 90
Male 3 yr Fever + dyspnoea Right side 120
Male 3 yr Dyspnoea Left side 90
Female 17 d Fever + dyspnoea Left side 45
Male 50 d Dyspnoea + cyanosis Left side 90
Male 10 mo Bronchopneumonia Left side 45
Male 2 mo Imperforate anus Left side 60
Female 7 d Dyspnoea Left side 90
Female 9 yr Vomiting Left side 90
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